


 
 
  
 

618 South 25th Street, Billings, MT 59101 
    PO Box 30615, Billings, MT 59107 

Tel 406.248.9161 Fax 406.248.9282 
www.tetratech.com 

 
 
February 5, 2007 
 
Mr. William J. Muldoon 
Site Manager-Central Region 
Risk Management and Remediation 
ConocoPhillips Company 
P.O. Box 30198  
Billings, MT 59107-0198 
 
SUBJECT: November 2006 Groundwater Monitoring Summary 

Coulson Park 1976 Seminoe Pipe Line Release Site, Billings, Montana 
ConocoPhillips Site No. 6625 
Maxim Project No. 2000428A.200 

 
Dear Mr. Muldoon: 
 
This letter summarizes results of groundwater monitoring activities conducted by Tetra Tech 
(formerly Maxim Technologies) during November 2006 at the location of the Coulson Park 1976 
Seminoe Pipe Line release in Billings, Montana (Figure 1). The site is on an annual monitoring 
schedule and the previous monitoring event was conducted during November 2005 (Maxim, 
2006a). 
 
This work was conducted in general accordance with Maxim’s work plan for monitoring activities 
for the project (Maxim, 2006b). Activities conducted during the November 2006 annual 
groundwater monitoring event are as follows: 
 

 Depth to groundwater was measured in seven site monitoring wells (MW-1 through MW-
3 and CCP-MW-1 through CCP-MW-4; Figure 2). 

 
 Field parameters, consisting of dissolved oxygen (DO), oxidation-reduction potential 

(ORP), temperature and pH, were measured in wells MW-1, MW-3, and CCP-MW-1. 
Groundwater samples were collected from these three wells in accordance with the 
methods described on the attached groundwater sampling logs (Attachment A). A 
duplicate groundwater sample was collected from well MW-3. 

 
 The groundwater samples collected from wells MW-1 and MW-3 were submitted for 

laboratory analysis of volatile petroleum hydrocarbons (VPH) using Massachusetts 
Department of Environmental Protection (MDEP) methods (MDEP, 1998).  

 
 The groundwater samples collected from wells MW-1, MW-3, and CCP-MW-1 were 

submitted for laboratory analysis of the following intrinsic biodegradation indicator (IBI) 
parameters: nitrate, sulfate, dissolved iron, dissolved manganese, and methane. 
Analytical reports are contained in Attachment B. 

 
All measuring, sampling, packaging, shipping and documentation were completed in 
accordance with Maxim’s standard operating procedures (SOPs), and all field activities were 
conducted in accordance with a site-specific health and safety plan (HASP) updated for 2006 
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monitoring activities. Lancaster Laboratories of Lancaster, Pennsylvania provided laboratory 
services.  

 
GROUNDWATER ELEVATIONS 

  
Depth to groundwater measurements ranged from approximately 12.2 to 16.3 feet at the 
Coulson Park site during November 2006 (Table 1). As all wells are completed with 
aboveground protectors extending approximately three feet above ground surface, groundwater 
was approximately nine to 13 feet below ground surface (bgs) during November 2006. 
Groundwater elevations were generally unchanged at the site between November 2005 and 
November 2006 (Table 1). Depth to groundwater has fluctuated within a range of approximately 
one foot since monitoring began in 2000 (Table 1). 
 
The potentiometric surface map (Figure 2) indicates that groundwater flowed across the 
Coulson Park site toward the east-northeast under a gradient of approximately 0.5 percent 
during November 2006. The November 2006 flow direction and gradient are consistent with 
those observed during recent monitoring events (Maxim, 2005 and 2006a).  
 

GROUNDWATER ANALYTICAL DATA 
 
Groundwater samples were collected from well CCP-MW-1, representative of the area 
upgradient of the source, well MW-3, representative of the source area, and well MW-1, 
representative of the area down-gradient of the source. 
 
Petroleum Hydrocarbon Concentrations 
 
Petroleum hydrocarbon impacts were detected in wells MW-1 and MW-3 during the November 
2006 monitoring event (Table 2; Attachment B). Several VPH analytes were detected in the 
sample collected from well MW-3, but only the benzene, C5-C8 aliphatics, and C9-C10 aromatics 
concentrations exceeded Montana Department of Environmental Quality (MDEQ) Risk-Based 
Screening Levels (RBSLs; MDEQ, 2003). Concentrations of total purgeable hydrocarbons 
(TPH) and C5-C8 aliphatics were detected in the sample from well MW-1, but these 
concentrations were J-flagged as estimated values by the laboratory because they fell between 
the method detection limit (MDL) and the limit of quantitation (LOQ), and these concentrations 
did not exceed MDEQ RBSLs (MDEQ, 2003) during November 2006. 
 
Concentrations of petroleum hydrocarbons in the sample collected from well MW-3 increased, 
while concentrations in the sample from well MW-1 were generally unchanged between 
November 2005 and November 2006 (Table 2). However, since monitoring began in 2000, 
concentrations in well MW-3 (source area) have decreased by a factor of two to three and those 
in well MW-1 (downgradient) have decreased by an order of magnitude. The monitoring well 
network has delineated the extent of groundwater impacts. The restriction of petroleum 
hydrocarbon impacts in excess of MDEQ RBSLs to well MW-3, and the general overall 
decreasing level of impacts in both wells MW-1 and MW-3 (Table 2), indicate that the plume of 
impacted groundwater is stable and shrinking. 
 
A duplicate sample was collected from well MW-3 for QA/QC purposes, and the results were 
evaluated using relative percent difference (RPD) according to MDEP criteria (MDEP, 1998). All 
analytes met the QA/QC criteria (RPD<50%) and are considered accurate concentrations. 
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Details of the duplicate sample QA/QC evaluation are presented in Attachment C.  
 
In their internal laboratory QA/QC evaluation, Lancaster Laboratories (Lancaster) flagged 
several analyte results with a “J” because they were below their respective quantitation limits. 
All other internal laboratory QA/QC criteria were met, and all samples were shipped and 
received in accordance with standard QA/QC criteria (see Attachment C). All samples were 
received by the laboratory in satisfactory condition, the cooler temperature was received within 
the acceptable temperature range of 2°C±, and all samples were adequately preserved to a pH 
of ≤ 2. All analyses or original extractions were conducted within method-specific holding times. 
 
Intrinsic Biodegradation Indicator Parameters 
 
The IBI data collected from wells MW-1, MW-2 and CCP-MW-1 are summarized in Table 3. The 
DO data indicate that the shallow aquifer at the site is naturally oxygenated, although DO is 
depleted in the area of impacts. Iron, manganese and methane concentrations are all elevated 
within the impacted plume. Nitrate and sulfate concentrations are depleted within the impacted 
plume. 
 
The IBI data suggest that aerobic biodegradation is occurring on the fringes of the dissolved-
phase plume, but in the area of impacts, microaerophilic and/or anaerobic biodegradation is 
occurring through iron reduction, manganese reduction, nitrate reduction, sulfate reduction and 
methanogenesis. These mechanisms are considered to be the controlling factors in the stability 
of the plume. 
 

SUMMARY 
 
The data generated during the November 2006 groundwater monitoring event at the Coulson 
Park 1976 Seminoe Pipe Line release site may be summarized as follows: 
 

 Groundwater elevations were essentially unchanged across the site between 
November 2005 and November 2006. Depth to groundwater measurements have 
fluctuated within a range of approximately one foot since monitoring began in 2000. 

 
 Groundwater flow across the site was toward the east-northeast under a gradient of 

approximately 0.5 percent during November 2006. The November 2006 flow 
direction and gradient are consistent with those observed during previous monitoring 
events. 

 
 VPH analytes were detected in source area well MW-3, but only the benzene, C5-C8 

aliphatics, and C9–C10 aromatics concentrations exceeded MDEQ RBSLs. Petroleum 
hydrocarbons were detected in the sample from downgradient well MW-1 at 
concentrations below the LOQ. 

 
 Since monitoring began in 2000, concentrations in well MW-3 (source area) have 

decreased by a factor of two to three and those in well MW-1 (downgradient) have 
decreased by an order of magnitude. 

 
 The plume of impacted groundwater at the Coulson Park site is stable and petroleum 

hydrocarbon concentrations are decreasing as a result of natural biodegradation.  
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Please call us if you have any questions about this report or any aspect of the project. We 
appreciate the opportunity to serve your environmental consulting needs.  
 
Sincerely, 
 
Tetra Tech 

    
    
David L. Tyler, P.G.      Brian H. McHugh, P.G. 
Project Manager      Office Manager 
 
BHM/DLT/rr 
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Table 1
Groundwater Elevation Data 

Coulson Park 1976 Seminoe Pipe Line Release
Billings, Montana

Page 1 of 2

Well ID and PVC Casing 
Elevation (feet AMSL)1,2 Date

Depth to Groundwater     
(feet)3

Groundwater Elevation    
(feet AMSL)

Elevation Difference from 
Previous Event           

(feet)

CCP-MW-1 04/13/00 15.05 3091.74

3106.79 01/24/01 15.36 3091.43 -0.31

04/18/01 15.46 3091.33 -0.10

07/24/01 14.20 3092.59 1.26

10/22/01 14.93 3091.86 -0.73

05/14/02 14.75 3092.04 0.18

11/11/02 15.14 3091.65 -0.39

05/21/03 14.24 3092.55 0.90

11/19/03 15.25 3091.54 -1.01

05/18/04 14.65 3092.14 0.60

11/09/04 14.79 3092.00 -0.14

3109.27 11/17/05 14.84 3094.43 NA

11/27/06 14.79 3094.48 0.05

CCP-MW-2 04/13/00 13.61 3091.61

3105.22 01/24/01 14.12 3091.10 -0.51

04/18/01 14.27 3090.95 -0.15

07/24/01 13.24 3091.98 1.03

10/22/01 13.53 3091.69 -0.29

05/14/02 13.20 3092.02 0.33

11/11/02 13.85 3091.37 -0.65

05/21/03 12.45 3092.77 1.40

11/19/03 13.98 3091.24 -1.53

05/18/04 13.27 3091.95 0.71

11/09/04 13.53 3091.69 -0.26

3107.72 11/17/05 13.66 3094.06 NA

11/27/06 13.78 3093.94 -0.12

CCP-MW-3 04/13/00 16.78 3090.29

3107.07 01/24/01 16.96 3090.11 -0.18

04/18/01 17.09 3089.98 -0.13

07/24/01 15.92 3091.15 1.17

10/22/01 16.77 3090.30 -0.85

05/14/02 16.58 3090.49 0.19

11/11/02 16.78 3090.29 -0.20

05/21/03 16.12 3090.95 0.66

11/19/03 16.83 3090.24 -0.71

05/18/04 16.39 3090.68 0.44

11/09/04 16.42 3090.65 -0.03

3109.56 11/17/05 16.40 3093.16 NA

11/27/06 16.29 3093.27 0.11

CCP-MW-4 04/13/00 13.72 3086.98

3100.70 01/24/01 13.68 3087.02 0.04

04/18/01 13.81 3086.89 -0.13

07/24/01 12.71 3087.99 1.10

10/22/01 13.35 3087.35 -0.64

05/14/02 12.98 3087.72 0.37

11/11/02 13.19 3087.51 -0.21

05/21/03 11.72 3088.98 1.47

11/19/03 13.37 3087.33 -1.65

05/18/04 12.69 3088.01 0.68

11/09/04 12.85 3087.85 -0.16

3103.20 11/17/05 13.02 3090.18 NA

11/27/06 12.95 3090.25 0.07
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Table 1
Groundwater Elevation Data 

Coulson Park 1976 Seminoe Pipe Line Release
Billings, Montana

Page 2 of 2

Well ID and PVC Casing 
Elevation (feet AMSL)1,2 Date

Depth to Groundwater     
(feet)3

Groundwater Elevation    
(feet AMSL)

Elevation Difference from 
Previous Event           

(feet)

MW-1 04/13/00 13.75 3088.46

3102.21 01/24/01 13.81 3088.40 -0.06

04/18/01 14.01 3088.20 -0.20

07/24/01 13.47 3088.74 0.54

10/22/01 13.73 3088.48 -0.26

05/14/02 13.53 3088.68 0.20

11/11/02 13.66 3088.55 -0.13

05/21/03 12.96 3089.25 0.70

11/19/03 13.71 3088.50 -0.75

05/18/04 13.36 3088.85 0.35

11/09/04 13.39 3088.82 -0.03

3104.69 11/17/05 13.38 3091.31 NA

11/27/06 13.31 3091.38 0.07

MW-2 04/13/00 12.23 3090.47

3102.70 01/24/01 12.51 3090.19 -0.28

04/18/01 12.66 3090.04 -0.15

07/24/01 11.87 3090.83 0.79

10/22/01 12.16 3090.54 -0.29

05/14/02 11.87 3090.83 0.29

11/11/02 12.29 3090.41 -0.42

05/21/03 11.42 3091.28 0.87

11/19/03 13.37 3089.33 -1.95

05/18/04 11.78 3090.92 1.59

11/09/04 11.98 3090.72 -0.20

3105.19 11/17/05 12.09 3093.10 NA

11/27/06 12.16 3093.03 -0.07

MW-3 04/13/00 14.70 3091.36

3106.06 01/24/01 15.01 3091.05 -0.31

04/18/01 15.11 3090.95 -0.10

07/24/01 13.90 3092.16 1.21

10/22/01 14.60 3091.46 -0.70

05/14/02 14.31 3091.75 0.29

11/11/02 14.79 3091.27 -0.48

05/21/03 13.83 3092.23 0.96

11/19/03 14.87 3091.19 -1.04

05/18/04 14.24 3091.82 0.63

11/09/04 14.44 3091.62 -0.20

3108.55 11/17/05 14.50 3094.05 NA

11/27/06 14.45 3094.10 0.05

3.  Depth to groundwater measured from the top of well casings, all of which are approximately 3 feet above ground surface.

1.  AMSL = Above Mean Sea Level
2. Wells were resurveyed in September 2005, to coordinate survey data with that from the ConocoPhillips refinery. All groundwater elevations, 
beginning in 2005,  are calculated using the new survey data
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Table 2
Volatile Petroleum Hydrocarbon Concentrations in Groundwater 

Coulson Park 1976 Seminoe Pipe Line Release
Billings, Montana

(Concentrations in micrograms per liter)

Page 1 of 4
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NE 5 1,000 700 10,000 NE 30 100 400 400 50B

04/13/00 <500 <1 <1 <1 <3 <6 <2.0 <2 <240 <100 <60

01/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

04/13/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

07/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

10/22/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 1.7 <20 <20 <20

05/14/02 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

05/21/03 <200 <1 <1 <1 <3 <6 <2 <2 <100 <100 <20

05/18/04

11/09/04

11/17/05

11/27/06

04/13/00 <500 <1 <1 <1 <3 <6 <2.0 <2 <240 <100 <60

01/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

04/13/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 1.5 <20 <20 <20

07/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

10/22/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

05/14/02 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

05/21/03 <200 <1 <1 <1 <3 <6 <2 <2 <100 <100 <20

05/18/04

11/09/04

11/17/05

11/27/06

Not Sampled

MDEQ RBSLA

CCP-MW-1

CCP-MW-2

Not Sampled

Not Sampled

Not Sampled

Not Sampled

Not Sampled

Not Sampled

Not Sampled
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Table 2
Volatile Petroleum Hydrocarbon Concentrations in Groundwater 

Coulson Park 1976 Seminoe Pipe Line Release
Billings, Montana

(Concentrations in micrograms per liter)
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NE 5 1,000 700 10,000 NE 30 100 400 400 50BMDEQ RBSLA

04/13/00 <500 <1 <1 <1 <3 <6 <2.0 <2 <240 <100 <60

01/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

04/12/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

07/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

07/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

10/22/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

05/14/02 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 1.4 <20 <20 <20

05/21/03 <200 <1 <1 <1 <3 <6 <2 <2 <100 <100 <20

5/21/2003 D <200 <1 <1 <1 <3 <6 <2 <2 <100 <100 <20

05/18/04

11/09/04

11/17/05

11/27/06

04/13/00 <500 <1 <1 <1 <3 <6 <2.0 <2 <240 <100 <60

01/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

04/13/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

07/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 1.7 <20 <20 <20

10/22/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

05/14/02 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

05/21/03 <200 <1 <1 <1 <3 <6 <2 <2 <100 <100 <20

05/18/04 <200 <1 <1 <1 <3 <6 <2 <5 <100 <100 <20

11/09/04

11/17/05

11/27/06

CCP-MW-3

Not Sampled

Not Sampled

Not Sampled

Not Sampled

CCP-MW-4

Not Sampled

Not Sampled

Not Sampled
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Table 2
Volatile Petroleum Hydrocarbon Concentrations in Groundwater 

Coulson Park 1976 Seminoe Pipe Line Release
Billings, Montana

(Concentrations in micrograms per liter)
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NE 5 1,000 700 10,000 NE 30 100 400 400 50BMDEQ RBSLA

04/13/00 1,500 6 1 106 <3 113 <2.0 25 830 <100 270

01/24/01 810 6.6 1.6 40 1.7 49.9 7.6 22 520 61 130

04/12/01 1,100 9.3 (8.0) 2.3 (2.0) 48 (52) 2.4 (<1.0) 62 (62) 16 (<1.0) 31 810 85 200

07/24/01 620 6.7 (6.2) 0.88 (<1.0) 20 (21) 0.67 (<1.0) 28.25(27.2) 12 (<1.0) 6.9 450 74 84

10/22/01 450 6.0 (6.0) 1.3 (<1.0) 5.8 (6.4) 0.77 (<2.0) 13.87 (12.4) 9.4 (<1.0) 8.7 330 24 93

05/14/02 390 3.1 0.81 1.6 <0.50 5.51 5.7 5.8 290 21 60

11/11/02 280 2.9 1.2 23 1.1 28 <2.0 7.1 140 37 54

05/21/03 310 1 <1 10 <3 11 <2 9 230 <100 71

11/19/03 382 4.04 2.13 (J) 2.64 (J) 2.39 (J) 11.20 <2.00 16.5 226 75.2 (J) 70 (J)

11/19/03 D 283 3.29 1.75 (J) 1.14 (J) 1.81 (J) 7.99 <2.00 13.1 159 60.5 (J) 54.8 (J)

05/18/04 460 2 <1 3 <3 5 <2 6 410 <100 71

11/09/04 349 2.87 1.31 (J) 0.6 (J) <1 4.78 <2 5.3 204 56.3 (J) 82.6 (J)

11/17/05 86.4 (J) 1.47 0.9 (J) <0.5 <1.0 2.37 <2 <1.0 (J) <50 <20 <20

11/17/05 D 84.9 (J) 1.39 0.8 (J) <0.5 1.10 (J) 3.29 <2 2.82 (J) <50 <20 20.8 (J)

11/27/06 96.6 (J) <0.5 <0.5 <0.5 <1 <2.5 <2 <1 71.4 (J) <20 <20

04/13/00 <500 <1 <1 <1 <3 <6 <2.0 <2 <240 <100 <60

01/24/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

04/13/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

07/24/01 25 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

10/22/01 <20 <0.50 <0.50 <0.50 <0.50 <2 <2.0 <1.0 <20 <20 <20

05/14/02 28 <0.50 <0.50 <0.50 <0.50 <2 <2.0 1.1 20 <20 <20

05/21/03 <200 <1 <1 <1 <3 <6 <2 <2 <100 <100 <20

05/18/04 <200 <1 <1 <1 <3 <6 <2 <5 <100 <100 <20

11/09/04

11/17/05

11/27/06 Not Sampled

MW-1

MW-2

Not Sampled
Not Sampled
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Table 2
Volatile Petroleum Hydrocarbon Concentrations in Groundwater 

Coulson Park 1976 Seminoe Pipe Line Release
Billings, Montana

(Concentrations in micrograms per liter)

Page 4 of 4

W
el

l I
D

   
 

D
at

e

TP
H

B
en

ze
ne

To
lu

en
e

Et
hy

lb
en

ze
ne

Xy
le

ne
s

To
ta

l B
TE

X

M
TB

E

N
ap

ht
ha

le
ne

C
5 -

 C
8 A

lip
ha

tic
s

C
9 -

 C
12

 A
lip

ha
tic

s

C
9 -

 C
10

 A
ro

m
at

ic
s

NE 5 1,000 700 10,000 NE 30 100 400 400 50BMDEQ RBSLA

04/13/00 3,600 568 8 221 47 844 <10 10 2,000 130 500

01/24/01 2,800 460 9 140 26 635 35 9.2 1,700 180 320

01/24/01 D 2,900 460 11 140 28 639 37 7.8 1,800 190 330

04/12/01 1,600 190 (170) 4.2 (4.4) 70 (82) 9.7 (12) 273.9 (268.4) 27 (<2.0) 3.9 1,100 94 210

04/12/01 D 1,300 140 3.8 54 6.2 204 21 3.2 930 93 180

07/24/01 2,900 580 (580) 7.2 (<10) 130 (140) 11 (10) 728(730) 29 (<10) 9.1 1,700 280 450

10/22/01 1,000 90 (85) 2.2 (1.2) 27 (29) 2.6 (2.8) 121.8 (118) 18 (<1) 2.6 750 62 160

10/22/01 D 900 77 2.1 22 2.2 103.3 15 1.8 670 65 140

05/14/02 700 58 1.6 15 1.4 76 5.6 (J) 4.0 (J) 450 30 120

05/14/02 D 770 67 2.0 17 1.5 87.5 8.9 (J) 1.8 (J) 500 37 120

11/11/02 1,500 230 3.3 75 4.1 (J) 308.3 16 4.7 760 160 240

11/11/02 D 1,500 230 3.5 79 5.9 (J) 312.5 16 5.2 760 170 240

05/21/03 380 25 <1 5 <3 30 <1 <2 270 <100 75

11/19/03 1,160 149 2.64 (J) 21.1 1.60 (J) 174 <2.00 2.70 (J) 617 188 181

05/18/04 530 81 1 6 <3 88 <2 <5 360 <100 93

5/18/04 D 600 84 1 7 <3 92 <2 <5 420 <100 100

11/09/04 496 70.9 1.28 (J) 1.59 (J) <1 73.8 <2 1.18 (J) 255 65.9 (J) 101

11/09/04 D 497 71.1 1.27 (J) 1.64 (J) <1 74 <2 1.10 (J) 255 66.6 (J) 101

11/17/05 782 127 1.81 (J) 1.35 (J) 1.30 (J) 131.45 3.67 (J) 2.80 (J) 431 82.3 (J) 133

11/27/06 1,140 249 2.52 (J) 2.58 (J) 1.52 (J) 255.62 <2 3.49 (J) 621 100 167

11/27/06 D 1,150 243 2.46 (J) 2.50 (J) 1.59 (J) 249.55 <2 2.69 (J) 644 93.1 (J) 161

A:  RBSL, Risk-Based Screening Level, Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases. Montana Department of Environmental Quality, Helena, MT, October, 2003.
B:  The RBSL for the C9-C10 Aromatics was lowered from 100 ug/L to 50 ug/L in October, 2003. Therefore, values exceeding 50 ug/L are bolded only after that date.
NE:  RBSL not established.
Bold text indicates exceedance of Risk Based Screening Levels .
( )  Concentrations in parentheses are results of 8260B second method confirmation analysis.
(J):  Estimated Value = The result falls within the Method Detection Limit (MDL) and Limit of Quantitation (LOQ).
D = duplicate

MW-3
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Table 3
Intrinsic Biodegradation Indicator Data 

Coulson Park 1976 Seminoe Pipe Line Release
Billings, Montana
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04/13/00 0.00 -445 12.4 7.04 NA NA NA NA NA
01/24/01 0.50 19.2 11.5 6.76 NA NA NA NA NA
04/13/01 1.06 187 10.5 7.59 NA NA NA NA NA
07/24/01 0.74 -42.7 12.8 7.01 NA NA NA NA NA
10/22/01 0.00 2.0 26.1 7.10 NA NA NA NA NA
05/14/02 1.47 81.7 10.5 7.60 NA NA NA NA NA
05/21/03 1.09 113 10.9 7.35 NA NA NA NA NA
11/09/04
11/17/05
11/27/06 1.96 129.4 12.9 6.74 0.37 336 <0.05 0.0987 <2

04/13/00 0.00 -33.0 13.6 6.83 NA NA NA NA NA
01/24/01 0.11 -40.6 12.6 6.79 NA NA NA NA NA
04/13/01 0.00 -61 11.3 7.37 NA NA NA NA NA
07/24/01 0.00 -51.4 13.5 6.87 NA NA NA NA NA
10/22/01 0.00 -41.4 13.4 7.21 NA NA NA NA NA
05/14/02 0.18 14.4 11.3 7.33 NA NA NA NA NA
05/21/03 0.51 148 11.6 6.71 NA NA NA NA NA
11/09/04
11/17/05
11/27/06

04/13/00 4.35 91.0 12.1 6.95 <5.0 396 <0.05 0.015 <0.001
01/24/01 5.57 39.2 11.4 7.09 <0.5 355 <0.05 <0.01 <0.5
04/12/01 5.69 87 10.1 7.53 0.09 324 <0.05 <0.01 <0.5
07/24/01 0.75 9.9 12.1 7.13 <0.5 366 <0.05 <0.01 <0.5
10/22/01 6.21 61.4 13.8 7.43 <0.5 360 0.14 <0.01 <0.5
05/14/02 2.42 121 10.1 7.55 <0.5 333 <0.05 <0.01 <0.5
05/21/03 2.22 119 10.4 7.21 0.08 381 <0.05 <0.02 <1.0
05/18/04 3.82 51.3 10.9 7.27 0.11 385 <0.05 <0.02 <2
11/09/04
11/17/05 6.96 -103.7 12.8 7.17 <0.015 425 <0.038 <0.00096 <2
11/27/06

CCP-MW-1          
Up-gradient    

CCP-MW-2          
Cross-gradient      

CCP-MW-3          
Background        

Not Sampled

Not Sampled

Not Sampled

Not Sampled

Not Sampled

Not Sampled

Not Sampled
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Table 3
Intrinsic Biodegradation Indicator Data 

Coulson Park 1976 Seminoe Pipe Line Release
Billings, Montana
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04/13/00 0.10 70.0 11.9 6.87 NA NA NA NA NA
01/24/01 0.36 115 10.4 6.68 NA NA NA NA NA
04/13/01 1.23 126 9.6 7.30 NA NA NA NA NA
07/24/01 0.97 165 14.8 7.19 NA NA NA NA NA
10/22/01 1.64 122 15.9 6.89 NA NA NA NA NA
05/14/02 0.96 90.0 10.1 7.40 NA NA NA NA NA
05/21/03 1.17 120 10.7 7.22 NA NA NA NA NA
05/18/04 2.94 57.8 11.5 7.11 NA NA NA NA NA
11/09/04
11/17/05
11/27/06

04/13/00 0.00 -140 13.7 6.74 <0.5 206 9.4 0.76 2.1
01/24/01 0.74 -98.1 11.9 7.06 <0.5 21.7 11.3 0.72 2,700
04/12/01 0.00 -158 11.6 7.08 <0.05 26 10.7 0.76 3,400
07/24/01 0.15 -204 12.7 6.70 <0.5 55.8 5.1 0.64 1,000
10/22/01 0.00 9.3 15.5 7.03 <0.5 36.6 13 0.77 810
05/14/02 0.29 -123 12.0 7.16 <0.5 122 15 1.1 390
11/11/02 0.44 -151 14.7 7.20 NA NA NA NA NA
05/21/03 0.20 137 11.8 6.91 <0.05 602 1.96 0.87 175
11/19/03 0.52 24.5 15.4 7.82 NA NA NA NA NA
05/18/04 0.76 66.9 12.1 6.90 <0.05 377 6.5 0.88 950
11/09/04 0.28 -224.0 15.8 7.29 NA NA NA NA NA
11/17/05 9.77 -177.9 14.0 6.92 <0.015 18 10.4 0.683 NA
11/27/06 0.26 -88.4 13.7 6.81 <0.04 700 8.88 0.795 1,100

04/13/00 0.00 -118 12.2 6.87 NA NA NA NA NA
01/24/01 0.00 -3.1 11.4 6.67 NA NA NA NA NA
04/13/01 0.00 -149 10.9 7.43 NA NA NA NA NA
07/24/01 0.00 -135 13.3 7.04 NA NA NA NA NA
10/22/01 0.00 -126 14.7 7.30 NA NA NA NA NA
05/14/02 0.35 -72.1 11.2 7.14 NA NA NA NA NA
05/21/03 0.48 132 12.7 7.00 NA NA NA NA NA
05/18/04 0.05 76.4 11.5 6.74 <0.05 374 1.53 1.52 12
11/09/04
11/17/05 0.48 175 13.5 6.95 <0.015 319 2.56 1.05 6.1
11/27/06

Not Sampled

Not Sampled

MW-2              
Cross-gradient

Not Sampled

MW-1              
Down-gradient

CCP-MW-4          
Down-gradient

Not Sampled
Not Sampled
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Table 3
Intrinsic Biodegradation Indicator Data 

Coulson Park 1976 Seminoe Pipe Line Release
Billings, Montana
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04/13/00 0.00 -224 13.0 7.85 <0.5 113 0.25 0.063 3.7
01/24/01 0.94 -140 12.3 7.69 <0.5 71.1 0.53 0.072 2,700
04/12/01 0.00 -316 11.2 8.38 <0.05 112 0.13 0.058 420
07/24/01 0.00 -197 13.8 7.15 <0.5 11.1 6.4 0.17 2,600
10/22/01 0.00 -212 14.7 7.06 <0.5 178 0.93 0.091 900
05/14/02 0.07 -233 12.2 7.18 <0.5 263 5.5 0.23 660
11/11/02 1.68 -263 14.7 8.05 NA NA NA NA NA
05/21/03 0.40 76.1 12.3 8.01 <0.05 252 0.58 0.14 221
11/19/03 0.52 6.5 15.4 8.24 NA NA NA NA NA
05/18/04 0.62 44.1 12.2 7.38 NA NA NA NA NA
11/09/04 0.28 -272.0 15.8 7.76 NA NA NA NA NA
11/17/05 NM -208.0 13.7 7.36 NA NA NA NA NA
11/27/06 0.12 -170.6 13.1 7.17 <0.04 93.5 8.46 0.116 2,000

mg/L :  milligrams per liter 0C :  Degrees Centigrade µg/L: micrograms per liter
mV :  millivolts NA:  Not analyzed

MW-3              
Impacted           
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ATTACHMENT A 
GROUNDWATER SAMPLING LOGS 

 
 











 

 

 
 
 
 
 
 
 

ATTACHMENT B 
LABORATORY ANALYTICAL REPORTS 































 

 

 
 
 
 
 
 

ATTACHMENT C 
QA/QC EVALUATION 



 

 

QUALITY ASSURANCE/QUALITY CONTROL EVALUATION 
NOVEMBER 2006 GROUNDWATER MONITORING EVENT 

COULSON PPARK 1976 SEMINOE PIPE LINE RELEASE, BILLINGS, MONTANA 
 
Quality control/quality assurance (QA/QC) evaluation includes investigation of the adherence to 
standard procedures for shipping and analyzing as outlined by the Massachusetts Department of 
Environmental Protection (MDEP, 1998) as well as discussion of the precision of analyses. 
 
Handling of samples was performed in accordance with Maxim SOPs for sampling and 
shipping, which is aligned with the MDEP criteria. Samples were collected using proper bottles 
and preservatives, shipped on ice and received within the temperature and pH ranges specified. 
Approximately 19 hours after sampling, samples were received by Lancaster in satisfactory 
condition, within the specified temperature range of 2°C±, and all samples were adequately 
preserved to a pH of ≤ 2. All analyses were performed within the required holding time for the 
VPH procedure. 
 
A trip blank was shipped with the groundwater samples and analyzed for VPH using the MDEP 
Method. The trip blank did not contain detectable concentrations of VPH analytes. 
 
Maxim collected a duplicate sample from well MW-3 for analysis of VPH. Evaluation of duplicate 
samples was done using Relative Percent Difference (RPD) following method criteria specified 
by the MDEP (MDEP, 1998). RPD is defined as the difference between the natural and duplicate 
results divided by the mean. For VPH analyses, results are considered to be estimates when the 
RPD is greater than 50 percent (MDEP, 1998). In the event that an analyte is detected in only one 
of the natural-duplicate pair, the LOQ for concentrations below detection is used in the QA/QC 
evaluation. All results meet the RPD criterion of 50 percent between the natural and duplicate 
samples and must be considered accurate. The internal QA/QC evaluation conducted by 
Lancaster indicated that all QC was compliant for the Coulson Park samples.  
 

 


